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OKOHOMMKA U (PMHAHChI OpraHu3alyi (TIpeArpUsTHN)

dopma oOyueHUs
OYHO-3a0YHasl

r. Ap3amac

2023 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouctuniiaa ©T/1.03 Beejenue B aHanu3 JaHHBIX M UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

COBPEeMEHHbIX
UHGOPMAYUOHHBIX
mexHono2ull u
ucnoab308ams ux 015
peuwieHus 3a0au
npogeccuoHanbHou
dessmeabHOCMU

UH(pOPMAYUOHHbBIX
mexHonoautl

OIIK-6.2: Hcnonbzyem
NpuHyunbl pabome!
COB8peMeHHbIX
UHGOPMAYUOHHBIX
mexHonoaull 0/151 pewleHus
3a0au npogeccuoHanbHoll
dessmeabHOCMU

u Kaaccugukayuro
npo2pamMMHbIx cpeocms U
803MOJCHOCMU UX NPUMEHEHUs
04151 pewleHuUs1 NpaKmMu4eckux
3adau, 8 mom uucne
omeuecmeeHHO20 Npou3eooCcmea
npu pewieHuu 3a0ay
npogeccuoHanbHol
desimeabHOCMU.

Ymeem pewamb npakmuueckue
3a0auu ¢ NOMoWbto
COB8peMeHHbIX UH(POPMAYUOHHBIX
mexHonoeuil u knaccuguxkayuu
NpO2PAMMHBIX Cpedcms.

Hmeem npakmuueckuli onbim
npuMeHeHUsl CO8PeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
u Kaaccugukayuu npoepammHblx
cpedcmg 0715 peweHust
npakmuueckux 3aoau, 8 mom
yuc/ne omeuecmeeHHO20
npou3eoocmea npu pewieHuu
3a0au npogeccuoHabHol

dessmesibHOCMU.

OIIK-6.2:

3Haem cogpemeHHble
uHGOpMayuoHHble mexHoAo2UU
U npoepaMmHble cpedcmed, 6
MOoM Uuc/ne omeuecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHabHoLll

desimesibHOCMU

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-6: CnocobeH OIIK-6.1: IToHumaem OIIK-6.1: IIpakmuueckoe
NOHUMAamMb NPUHYUNbL | npuHyunbl pabombl 3Haem cogpemeHHble 3adaHue 3quém:
pabomb: CO8pPEeMEHHbIX uHpopmayuoHHble mexnonoauu | Tecm

KoumposnbHble
80NpOCh!




3Haem nopsidok noucka u
aHaau3a mexHuueckoll
JdoKymMeHmayuu no
UCNO/b308AHUIO NPOPAMMHO20
cpedcmaa, 8bibopa u
UCNO/b308aHUSL HEOOXOOUMBIX
yHKYULl NPOCPAMMHBIX
cpedcme 04151 peweHust
KOHKpemHoti 3adavu.

Ymeem npumeHsmb
cospemeHHble UHGPOPMAYUOHHbIE
mexHo/02UU U NPO2PAMMHble
cpedcmea, 8 mom uucsne
omeuecmeeHH020
npou3eo0cmea, npu pewieHuu
3adau npogeccuoHabHol
desimesnbHOCMU

Ymeem HaxoOoumb u
aHaau3uposamb MexHUUecKyro
O00KyMeHmayuro no
UCNO/b308AHUIO NPO2PAMMHO20
cpedcmaea, eblbupams u
UCN0b308aMb HEOOX0OUMbIe
¢pyHKYUU NPO2PAMMHBIX
cpedcma 0115 pewleHust
KOHKpemHoli 3a0auu

Hmeem npakmuueckuii onbim
npumMeHeHUsl COBPeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
U NPO2PAMMHbIX cpedcms, 8 mom
uuc/ne omeuecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHoll
desimenbHOCMU

Hmeem npakmuuecKuil onbim
NOUCKa U aHanu3a mexHu4eckou
0OKyMeHmayuu no
UCNONb308AHUIO NPOSPAMMHO20
cpedcmea, eblbopa u
UCNO/b308aHUSI HEOOXOOUMBIX
yHKYUU NpO2PAMMHBIX
cpedcme 04151 peweHust
KOHKpemHoli 3adavu

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHO-3d0YHaA

O011as TPy/J0EMKOCTBD, 3.€e.

Yacos 1o yue0HOMY IJIaHY

36




B TOM 4uc/e

ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3dHATUA JIEKITMOHHOI'0 THUIIA

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHble padoThI)

- KCP 1

caMocTosATe/IbHasA padoTa 19

ITpoMexyTouHasi aTTecTaLus 0
3a4éT

3.2. CozepxaHWe JUCIUTIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C yKd3aHuem 0MeBe0eHHO20 HA HUX KoAu4ecmsed

aKaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHOBaHMe U KpaTKoe cofiep)kKaHue paszienioB ¥ TeM JAUCLIUIIMHbI Bcero B TOM 4uC/Ie
Yachbl
( ) KonTakTHas pabora (paboTa Bo
B3aUMO/IeHCTBHH C NIperiofjaBaTesiem),
Yackl U3 HUX
3aHSTHS CamocTosTenbHas
CeMHUHapCKOro paGora
3aHsTHA THUIa o6yuarowerocs,
JIEKITMOHHOTO | (TIpakTHyeckue | Bcero Hacel
THIa 3aHsaTHs/nabopa
TOpHbIE
paboTs), yacsl

0 0 s} 0 0

b b b b b

0 0 0 0 0
Tema 1. [TocTaHOBKU ¥ IpUMepkI 3a7,au 6 2 2 4
Tema 2. BeefieHue B s13bIK Python 6 2 2 4
Tema 3. OnMcaTe/bHas CTaTUCTHKA U pa3Be/JOYHbIN aHa/lIu3 JaHHBIX 8 2 2 4 4
Tema 4. 3agaun KaccuduKaluy U perpeccuu 8 2 2 4 4
Tewma 5. 3agaun obyuenus 6e3 yunrens 7 2 2 4 3
ATTecraiust 0
KCP 1 1
Wroro 36 8 8 17 19

4. YueOHO-MeTOoAMUYeCKOe ofecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouxcs
[nist obecrieyeHust CaMOCTOSITeTLHOM PabOTHI 00yUarOLUXCS MCTIOB3YIOTCS:
- 5JIEKTPOHHbBIN KypC "BBe/ieHre B aHa/IM3 JaHHbIX U UCKYCCTBEHHBIN UHTEJ/IJIEKT" .

5. q)OH/l OLI€EHOYHbIX CPEeACTB [Jid TeKyllero KOHTPOJid yCIIeBaeéMOCTH H HpOME)KyTOqHOI‘/'I

arTecTalyi Mo AUCHUILIMHE (MO/YIII0)

5.1 TunoBble 3a/ldHHUA, HEOGXOAI/IMBIE AJIA OL€HKH pe3y/IbTaT0B Oﬁy‘lEHI/IH IIpH MpOBeJ€eHUH
TEKYIIEero KOHTPOJ/IA YCII€EBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBsbie 3aaHus (OL[eHOUYHOE CPeACTBO - [IpakTHUeCcKoe 3a/jaHKe) /I OLeHKH

chopmupoBanHocTu KomnereHuu OITK-6




[TpakTHUecKue 3a/laHUSI BBITIOMHAIOTCS B BUje Jupyter-HOyTOyKa W TIpe[cTaBjsieT Co0Oi
JIOKYMEHT, CojiepyKallivii OTIMCaHKe BCeX 3TATlOB BBITIO/IHEHUSI Pa00ThI, KO/], pe3y/bTaThl U BHIBO/IbI.

1. Occe “Moe ob6HMOe TIPUIOXKEHHE, UCITOMb3YHOIIee TeXHOIOTUI0 UCKYCCTBEHHOTO
VIHTe/UleKTa”
2. Ipaktuueckoe 3asanue “TIporpamma Ha Python “Yrazaii urcio™.
a. HammcaTk nporpamMmy, KOTopasi yMeeT UrpaTh C YeJI0BEKOM B UTPY “YTajaii uncio”.
[TporpaMma 3arazbiBaeT ciyuaiiHo umciio oT 1 o 100. YenoBek [A0O/KeH yrajath ero.
17151 3TOTO OH [le/IaeT HeCKOJILKO (He 6osiee 7) MOMBITOK, Ha3bIBasi KAKOE-TO YHC/IO B
3TOM Juara3oHe. Ha Kak/1yto MOMBITKY Ye/ioBeKa KOMIbIOTEP TOBOPUT, yrazias YeJ0BeK
WA HeT, ¥ B C/Ty4ae, ec/Ti UeJIOBeK He yrazias, Oosbliie Ui MeHbIIIe 3araZlaHHOe YKCJI0
yuc/a, Ha3BaHHOTO yesioBeKoM. Hanmimre Takyro nporpammy. [11s BBoZia
vH(oOpMalMY Yesl0BeKOM UCIo/b3yiTe ¢yHKUMO0 input(). s BeiBoAa - print().
b. Peanu3yiiTe nmporpamMmMy, Urparollyto B Urpy "Yrazan uucio'”, Ho UesioBeK 1
KOMITBIOTEP MEHSFOTCS POJISIMU.

1. IlpakTrueckoe 3ajjaHre “Pa3Be/jOUHbIN aHAMU3 [JAHHBIX .

2. HaiiguTe uHTepecHble JaHHbIE, C KOTOPBIMHU BBl XOTUTe paboTaThk. PekoMeH/IyMble pecypChl:
https://www .kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHgyeTcst paboTats C TabMMYHBIMU JaHHBIMH B
HECKOJTBKO JIeCTKOB TIPU3HAKOB (CTO/OI[0B), HECKOIBKO THICSY (CTPOK).

3. OnuiuTe, YTO MPEJCTABISAIOT U3 Cebst 3TH JaHHbIe, KaKKe TIPU3HAKH, TI0UeMy OHU BaM
VHTepeCHbI.

4. TIpuMeHHTe K JaHHBIM TIOAXOASIIFEe MeTO/[bl OUUCTKH (60pHOBI ¢ BBIOpOCAMU U
MIPONYIIleHHbIMY 3HAaUeHUsIMU) U Bu3yanu3auuu. Crenaite BHIBOJBL.

5. CpenatiTe BbIBO/bI

1. IpakTuueckoe 3asanue “PerieHre 3aauM Kiaccu(uKkaLlyu U perpeccuun’”

a. [Ins maHHBIX U3 3afaHus 3 OMpe/ieNvTe, KaKoW MPU3HAK BbI OyieTe OrpezesisiTh 10
ocTtanbHbIM. YTO 3T0 3a 3a/jaua: KaaccuuKaluu Uik perpeccumn?

b. TloaroToBbTe AaHHBIE (OTMACIITAOUPYITe KOJMUECTBEHHbIE M OMHAPU3yNTe
KaTeropuaabHble IPU3HAKH).

c. Pa30eliTi BBIOOPKY Ha 00yYaroIIyto U TeCTOBYIO.

d. O6yuuTe HECKOIBKO METOZ0B MAllIMHHOTO 00yueHus (He MeHee TpeX, Harlpumep, KNI,
RandomForests, MLP). CpaBHUTe KaueCTBO 3TUX METO/[0B Ha 00yuaroi[eil ¥ TeCTOBOM
BbIOOpKaX.

e. CpesnaiiTe BbIBOJBI

1. IIpakTrueckoe 3ajjaHre “PerieHuve 3a/jaum KjiacTepusaLiiun’.
a. [lns jaHHbIX U3 3aZlaHus 3 chopMyIUpyHTe 3a/jauy KiacTepu3aliii.
b. ObyunTe HECKOIBKO MeTO/I0B KlacTepu3aLiu (He MeHee [IBYX, Harnpumep, k-means,
DBSCAN). O6bsicauTe Barll BeIOOp. CpaBHUTE pe3y/bTaThl paboThl arOPUTMOB, a
TaK>Ke TOJTyueHHbIe Pe3y/IbTaThl C pe3y/ibTaTaMu PabOThl METOZOB 00yUeHUs C
yuuTesieM U3 3ajaHus 4.



c. CpenaiiTe BbIBOJBI

Kpurepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kpurepun onieHuBaHUsA

3a4TeHO

Bce npakTrueckue 3a/ilaHusl BLITTOJIHEHEI B TIOJTHOM 00beMe U B CpoK. OrnrcaHue BcexX 3TaroB
BBITIO/THEHHS 33/JaHUH, KOJ ¥ pe3y/IbTaThl paboThI MpecTaB/ieHbl TIPero/jaBaTelo.

He

3a4TeHO

BhIMosiHeHbI He BCe TIpaKTUUeCKUe 3a/laHUs WM BBITOTHEHBI HE B MOJTHOM 00beMe (TIpe/iCTaB/IeHo
He TT0JTHOE OTTMCaHKe JTaroB BLIMOHEHUs 3alaHuH, KO/ paboTaeT HEKOPPEKTHO, Pe3y/IbTaThl
paboThI He TIpe/ICTaB/IeHBI MTPETO/ABaTeo).

5.1.2 TunoBble 3afaHus (oLeHOUHOe cpecTBO - TecT) Aisi oLjeHKH ¢()OPMHUPOBAHHOCTH
kovmnereHiuu OITK-6

1. UTo Takoe NCKYCCTBEHHBI MHTEJIEKT?

VICcKyCCTBEHHBIN MHTE/IJIEKT — 3TO MPOrpaMMa UM yCTPOHCTBO, UMUTHPYIOIIlee
WHTeJJIeKTya/IbHbIe CIIOCOOHOCTH YesIoBeKa.

VIcKyCCTBEHHBIN MHTE/IZIEKT — 3TO KMOep-MexaHHueCcKoe yCTPOHCTBO, HallOJIOBUHY —
YesI0BeK, HaroJIOBUHY — MalliHa. [To HUM — 60eBoe 11acCH U3 TUIepCIiaBa, YIpaB/sieMoe
MUKPOIIPOIIECCOPOM, TIOJTHOCTBIO OPOHUPOBAHHOE, OUeHb MpouHoe. Ho cHapy»Xu — »KuBast
yesloBeuecKast TKaHb: TUIOTh, KOXKa, BOJIOCKI, KDOBb, BbIPAIIIEHHbIE [171s KWOOPTOB.
VICKyCCTBEHHBIM UHTE/IJIEKT — 3TO MCKYCCTBEHHAsi HEHPOHHasI CeThb, CII0COOHast K 00yUYeHUIo U
CamMo00yUeHHIO.

. Yto Takoe c/1abblii UCKYCCTBEHHBIA UHTEI/IEKT?
. Cnabblil NCKYCCTBEHHBIN MHTE/UIEKT - 3TO MPOrpamMMa, yCTPOMCTBO M/U ITPOrpaMMHO-

anrapaTHBIA KOMIITIEKC, YMeFoIIjasi peliaTh TOJIbKO HEKOTOPbIN K/laCcC UHTeIeKTYaTbHbIX
3a/au.

. CrabbIii MCKYyCCTBEHHBIN UHTEJUIEKT - 3TO Kubopr Mozenu ot T-800 mo T-888.
. CrabbIii MCKYyCCTBEHHBIN MHTEJUIEKT - 3TO OJJHOC/IOMHAsA NCKYCCTBEeHHasi HeMpPOHHAs CeTh.

. YTo Takoe CU/IbHBIN UCKYCCTBEHHBIM UHTE/IEKT?
. CUbHBIM UCKYCCTBEHHBIN UHTEJJIEKT - 3TO MPOrpamMma, YCTPOHCTBO UK MPOrPaMMHO-

arrapaTHbIA KOMILIEKC, TI0 CBOMM WHTeJIeKTyabHbIM CITOCOOHOCTSIM HU B UeM He
yCTyMaroujasi 4ejioBeKy.

. CWIbHBIM UCKYCCTBEHHBIA UHTEJIIEKT - 3TO KMbopr Mogenu ot T-900 u BbIiIe.
. CUBbHBIN UCKYCCTBEHHBIN UHTEJJIEKT - 3TO JiFo0ast r/iyboKasi HelipoHHasi CeTb, yMeloIast

pellaTh 3ajaur KJaCCU(PUKALUU U Perpeccui.

. Uto Takoe 3KCIIepTHasa cucrtema?



b=

. BKCHEPTHaH CHUCTEMaA - 3TO MPpOrpaMmMHast CUCTEMA, IMMO3BOJIAOIIAA PEIldTh 3aJd41

HCKYCCTBEHHOT'O MHTEJIJIEKTA C TIOMOII[bI0 MPaBm/I, CHOPMYIHPOBAaHHBIX SKCIIEPTOM,
COCTaBJIsIFOLIMX 6a3y 3HaHUM O TIpeMeTHOM 001acTH.

. BKCHEPTHEIH CHUCTEMaA - 3TO KOJVIEKTHUB 3KCIIepTOB B I,ZL{:IHHOIt/i HPEAMETHOﬁ 06]'[?:1CTI/I, penarommx

HWHTEJ/IJIEKTYaJ/IbHbIE 3add4YH.

. DKCIepTHasi CUCTeMa - 3TO UCKYCCTBEHHasi MHOT'OC/IOMHAasi HeHPOHHas CeTb.

. UTo Takoe MalllMHHOE 00yueHre?
. MaiimHHoe 00yueHue - 3TO MO/X0/] B UCKyCCTBEHHOM HUHTE/UIEKTe, OCHOBAaHHBIN Ha

TIOCTPOEHUU MoJiesiet (pellaroIyX MPaBUI) MO JAaHHBIM.

. MaimHHOe obydeHue - 3T0 cucTeMa o0yueHUs TTPU TTIOMOILLY UH(OPMAI[MOHHBIX U

3JIEKTPOHHBIX TEeXHOJIOTHM.

. MaimHHOe o0ydeHue - 3TO Lie/ieHarpaB/ieHHOe 00 beKTUBHOEe OTPayKeHHe AelCTBUTeTbHOCTH

. UTo Takoe aHa/iU3 JaHHbIX?
. AHanu3 IaHHbIX - 3TO U3BJ/leUeHHe 3aKOHOMEPHOCTel U 3HaHWM U3 JJaHHBIX.
. AHau3 IaHHBIX - 3TO MO/X0/, B MAalllMHHOM 00yuYeHUH, OCHOBAHHBIN Ha UCTIO/b30BaHUHU

r/yO0KUX HEMPOHHBIX CeTeM.

. AHanu3 1aHHBIX - 3TO U3BJIeUeHHe 3aKOHOMEPHOCTEH C MOMOLLbIO 3HAHUH,

chopMy/IMPOBAHHBIX SKCIIEPTOM.

Yro Takoe obyuaroiijasi Bbibopka?
OOyuatoriiast BLIOOPKa - 3T0 Habop 00bEeKTOB (BXO/JOB) C M3BECTHBIM [I/Isl KaXK/[OTO 00beKTa
3HaueHWeM OTBeTa (BbIX0/]a, METKH, 1]e/IeBOi repeMeHHOM ).

. Obyuatolriasi BbIOOpKa - 3T0 Habop 00BHEKTOB, KOTOPHIE TI0/Tb30BaTe/b BEIOMPAeT [ijisi CBOero

o0OyueHUsl.

. Obyuaroiriast BBIOOpPKA - 3T0 HAOOp 0OBEKTOB, KOTOPBIE UeI0BeK yAassieT U3 6a3bl JAHHBIX IS

3¢ heKTUBHOTO 00yUeHusl.

Yro Takoe 00yueHHe C yUUTeIeM?

OOyueHue C yUuTe/ieM - 3TO ITOCTPOEHHE MO/IEJH TI0 ITaHHbBIM.

OOyueHue C yUUTe/IeM - 3TO PellieHHe 3a/iau C TIOMOII[bI0 HHTE/UIEKTYaIbHOT'0 TIOMOIIHHKA.
OOyueHue C yurTesieM - 3TO 3a/jaua pa30MeHHst JaHHbIX Ha TPYIIIbI OX0XKKMX JPYT Ha Apyra
00BLEKTOB.

. Uto Takoe obyueHue 6e3 yuuTesis?
. ObyueHue 6e3 yuuTessi - 3TO YCTAHOBJIEHHE CTPYKTYPHBIX CBOWCTB Habopa 00HEKTOB.
. Obyuenue 6e3 yuuress - 3To obyueHre yejioBeKa Wi poOOTa 1oJie3HBEIM HaBbIKaM 0e3

HWHTEJ/IJIEKTYa/IbHBIX TIOMOIIIHUKOB.

. Obyuenue 6e3 yuures - 3TO 3a/jaua Orpe/ieIeHus 110 JaHHBIM KaTeropuaabHbIX 3HaUeHH .



1. Yto Takoe Knaccudukarus?

2. Knaccudukaiius - 3To 3aaua 00yueHUs C yurTeseM, B KOTOPOU OTBET - 9TO HOMep KJacca.

3. Knaccudukaius - 3To 3a7iaua ornpe/esieHus 1o AaHHbIM YHMCIOBBIX 3HaUeHUH.

4. Knaccudukaiys - 3To 3aiaua o0yueHus: 6e3 yuuressi, B KOTOpOi He0OX0AUMO pa3bUTh JaHHbIE
Ha TPYIIIHI TOX0XXUX 00BEKTOB.

1. UTto Takoe perpeccus?

2. Perpeccus - 3T0 3a/laua 00yueHUs C yuuTeseM, B KOTOPOU OTBEThI TPUHUMAIOT
KOJTMUeCTBeHHbIe (UMC/IOBbIE) 3HAUEHHSI.

3. Perpeccus - 3T0 3a/1aua, B KOTOPOM HEOOX0AUMO pa3bHTh MHOKECTBO OOBEKTOB Ha T'PYIIIIEI
TIOXOXKUX JIPYT Ha Jpyra 00beKTOB.

4. Perpeccus - 3T0 3a/laua 00yueHHs C yuuTesieM, B KOTOPOM HeOOX0IUMO OTIpe/IeTUTh T10
JlaHHBIM HOMep KJiacca.

1. Yro Takoe Kiacrepusanus?

2. Kractepu3aiys - 3T0 3afiaua o0yueHusi 6e3 yuuresisi, B KOTOpOi He0OX0ANMO pa3buTh AaHHbIE
Ha TPYIIIhI TOX0XUX 00BEKTOB.

3. Kractepu3saiys - 3T0 3afiaua 00yueHus C yuuTesieM, B KOTOPOi HeOOXOAUMO OTpeie/TUTh 110
JlaHHBIM HOMep KJiacca.

4. Knacrepu3anus - 3T0 3a7iaua 00yueHusi C yuUuTesieM, B KOTOPOI OTBEThI IPUHUMAIOT
KOJIMUeCTBeHHEBIe 3HAUeHUS.

1. UTto Takoe vepapxuyueckasi KjacTepu3arus?

2. Vepapxuueckasi KJlacTepr3aliys - 3TO 3afiaua o0yueHusi 6e3 yunresisi, B KOTOPOi He0OX0ANMO
TIOCTPOUTDH MEPAPXUI0 00BEKTOB, B KOTOPOU BepIIIMHE COOTBETCTBYET «K/IaCTep», CO/IePrKall|vi
BCe 00BEKTHI, ¥ Ha KaXK/JOM YPOBHE KaXK/IbIl KiacTep pa3brBaeTcsi Ha /IBa UM OoJiee
TMO/IK/IaCTepOB.

3. Vepapxuueckast KJlaCTepr3aliys - 3TO 3ajiaua KaacCU(PUKaI[K, B KOTOPOU KaXKIbIi 00BeKT
MO>KEeT UMeTb HEeCKOJ/IbKO METOK.

4. Vlepapxuueckasi KJlacTepu3aliys - 3TO MeTO/, pellleHus 3a/lau K/laCTepu3aliviy C TIOMOILIbI0

viepapXyuy HeMpOHHBIX CeTel.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

OrieHKa

Kpurepun onjeHuBaHUsA

3a4TeHO

80-100 %

He 3aUTeHO

0-79 %

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE MPU MPOMEe)XXYTOUHOMN

aTTecTaluu




IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBenn
COPMHPOBAHHOCTH | yeynopTeTBOPHTETBH
KOMIeTeHHii N Y/I0BJIETBOPUTE/IEHO X0poILIo OT/INYHO
(uHAMKaTOpa
JAOCTHKEeHUs
KOMIIeTeHIH)
He 3aUTeHO 3a4uTeHo
YpoBeHb 3HaHUi1 B
o MuHuMansHO obbeme, YpoBeHb 3HaHUI B
YpoBeHb 3HaHWUW HYKe .
JIOIyCTUMBIY YPOBEHb | COOTBETCTBYIOIIEM obbeme,
3HaHus MUHHMMA/IBHBIX 3HaHW. [JomyeHo rporpaMme COOTBETCTBYIOIEM
TpeboBanuii. menu ’ Y .
MHOT0 HerpyObIxX TOATOTOBKH. TporpaMMe TO/TOTOBKY,
MecTo rpybblie OMOKH
ombok [JonyijeHo HecKOnMbKO | 6e3 ommbok
HEerpyobIX OIMO0K
[IpogemMoHCTpHpOBaHbI
ITpojeMOHCTPHPOBaHbI ITpogeMOHCTPHUPOBaHLI BCe
BCe OCHOBHBIE YMeHUsI.
ITpu pereHnn OCHOBHBIE YMEHUSI. OCHOBHBIE YMEHUSI.
PerieHb! Bce 0CHOBHbIE
CTaHZJApTHBIX 3a7ilauy He | PellleHb! THIOBBIE PelrieHbl BCe OCHOBHbIE
TIPOZIEMOHCTPHPOBAaHBI 3a/lauM C HerpyObIMU 33241 C HerpyGLiMn 3a/lauM C OTJe/TbHbIMU
Ymenust A PHp A Py OIMOKaMH. A A
OCHOBHBIE YMEHHUSL. ormbKaMH. HeCyIL|eCTBeHHbIMU
BBITNonHeHs! Bce
Wmenu mecTo rpybble BrITo/IHeHb! Bce HeJloueTaMH, BBITIOJIHEHB!
3a/laHus B TIOJTHOM
OIINOKU 3a/laHus], HO He B BCe 3a/IaHUs B TIOJTHOM
o0beMe, HO HEKOTOpbIe
MOJIHOM 00beme obbeme
C HeJloueTaMu
IIpu perienuu Nwmeetcs [IpogemMoHCTpHpOBaHbI
CTaHZJApPTHBIX 337lau He | MUHHUMaJbHBII Habop 6a30Bble HAaBbIKU MPU ITpojeMOHCTPHPOBaHbI
Hapbikit TIPO/IeMOHCTPHPOBAHbI HaBBIKOB [I/IS1 PeIIeHNsT | pelleHuH HABBIKH TIPU PELIeHHH
= 6a30Bble HaBBIKH. CTaHJApPTHBIX 3a/a4 C CTaH/JapTHBIX 337134 C HeCTaHJAPTHBIX 3aau 6e3
Vimenu Mecto rpy0ble HEKOTOPBbIMU HEKOTOPBbIMU o1Mb0K U HeJJoueToB
OIIMOKU HeJloueTaMu HeJloueTaMu
IMIkana OIl€eHHMBAaHUA IIPHA NMPOMEKYTOUYHOU aTTECTAI{UHN
Onenka YpoBeHb NOArOTOBKH
Bce KowmmereHIM (YacTW KOMIIeTeHIMH), Ha (opMypoBaHMe KOTOPBIX HarpaB/ieHa
OT/IMYHO JUCLIMIUTAHA, C)OPMUPOBAaHBI Ha YPOBHE He HIDKE «OT/IMYHO», MPH 3TOM XOTs OBl OfHa
KOMIIeTeHL M5l ChOpMUpPOBaHa Ha YPOBHE «OTJIMYHO»
Bce komrmeTeHiMu (Y4acTd KOMIleTeHLMi), Ha (¢opMUpOBaHHe KOTOPBIX HampaB/eHa
3a4TeHo X0pOoILI0o [MUCLIMIUTMHA, COPMHMPOBAHBI HAa YPOBHE He HIDKE «XOpOLIO», MPU 3TOM XOTS Obl OfHa
KOMITeTeHI[{si ChOPMUPOBAHA HAa YPOBHE «XODPOIIO»
OB/TeTBOPHTEN Bce KowmmereHIM (YacTW KOMIIeTeHIMH), Ha (opMypoBaHMe KOTOPBIX HalpaB/ieHa
Zﬂo P IUCLIMIUTMHA, C)OPMHUPOBaHbI HAa YPOBHE He HIKE «YZIOBJIETBOPUTENIBHO», TIPU 3TOM XOTsI ObI
0/iHa KOMIIeTeHL{1si CpOpMUPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTEIbHO»
He HEY/\0B/IETBOPUT
XoTs1 6bI 0/IHA KOMITETEHLMsI COPMHUPOBAHA HA YPOBHE «HEY/IOB/IETBOPUTEIBHO».
3a4TeHo eJIbHO

5.3 TunoBbIe KOHTPOJILHBIE 33/JaHNUs] WM UHBIE MaTepPUaJIbI, He00X0/JUMBbIE /ISl OL[eHKH

pe3y/IbTaToB 00yueHNs HAa MPOME)XYTOUHOM aTTeCTalui

5.3.1 Tunoskle 3ajaHNsA, BBIHOCHUMbIE HAa IPOMEKYTOUHYI0 aTTeCTALHI0:

OueHouHoe cpeACTBO - KOHTPO/IbHBIE BONIPOCHI

3auém

Kputepumu orjennBanusi (KoHTpo/ibHBbIE BONPOCHI - 3a4éT)




Ouenka Kputepun onieHuBaHUs

3aureHo  CTyZeHT Jja/ pa3BepHYTbIM OTBET Ha BCe BOIMPOCHI.

He 3aUTeHO CTYAEHT OTBETHWJI TOJIbBKO Ha YaCTh BOIMPOCOB WJIU Jajl HepaBBepHYTbIﬁ OTBET Had BCe BOIIPOCHI.

TunoBble 3afanusa (KoHTpo/1bHBIE BONPOCHI - 3a4éT) A1 OLeHKH C)OpMHUPOBAHHOCTH
kommereHuu OITK-6 (Crioco6eH MOHUMATh MPUHIIUITEI PAOOTHI COBpeMeHHBIX HH()OPMALIMOHHBIX
TeXHOJIOTMU U UCTI0JIb30BaTh UX /IS pellleHus 3a7,a4 pojeCcCHOHaTbHOU [esiTeIbHOCTH)

—_

UTo Takoe MCKYCCTBEHHbIN UHTEJITIEKT?
Yro Takoe ciabblii (Crierua3upoOBaHHbBIN WIN TIPUK/Ia[HOW) UCKYCCTBEHHBIN UHTEJIIEKT?
UTO Takoe CUIbHBIN UCKYCCTBEHHbIN UHTE//IeKT?
Yro Takoe ri1yboKoe oOyueHue?
UTo Takoe 3KCriepTHas cucrema?
Yro Takoe MalMHHOE 00yueHue?
YTo Takoe aHa/IU3 TaHHBIX?
Yro Takoe obyueHue C yunrenem?
Yro Takoe obyuaroijasi BEIOOpKa?
Yro Takoe oOyueHue 6e3 yunuTess?
Yro Takoe KmaccuprKarus?
Yro Takoe perpeccus?
UTo Takoe KJiacTepusaLys?
YTo Takoe Mepapxuueckas KiacTepusarus?
OcHoBHbIe OMOTMOTEKU U TTPOTPaMMHBIe CPeZCTBa JJIs pellieHUs 3a/1a4 aHa/i3a
JAHHBIX U MAIIMHHOTO 00yueHusl.

L OoN A WN
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6. YueOHO-MeTOUUECKOEe H HH(OPMaLMOHHOE o00ecrieyeHne JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. CmosuH /1. B. BBefieHne B UCKYCCTBEHHBIM MHTE/UIEKT: KOHCIEeKT ekt / CmomuH /1. B. - 2-e u3g,,
niepepad. - MockBa : DUBMATJINT, 2007. - 264 c. - bubsmmorp.: ZocTymnHa B KAPTOUKe KHUTH, Ha CalTe
9BC Jlaub. - Kaura u3 komnekiuu ®U3MATIIUT - MaremaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665793&idb=0.

2. BoponuHa B. B. Teopusi 1 pakTHKa MalllmHHOTO 00y4eHus : yueOHoe rocobue / Boponuna B. B. -
YnbsiHoBeK : Yal'TY, 2017. - 290 c. - Bubauorp.: JoCcTymHa B KapTouKe KHUrH, Ha caite OBC JlaHb. -
Kuura us konnexkuyu Ynl'TY - Uadopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

JonoyHuTepHasA auTeparypa:
1. bacanuu I1aBen [ImutpreBnu. Moziei U MeTOZIbI UHTeJJIEKTYaIbHOW TIOIePKKY TIPOL[eCCOB

TIPUHSTHSA peleHut : yuebHo-MeToguueckoe rocobue / I1. 1. Bacamun, K. B. be3pyk, M. B. PaziaeBa ;
HHT'Y wm. H. U. JTobaueBckoro. - Hwkanit HoBropog, : 3a-so HHI'Y, 2018. - 134 c. - Tekcr :



3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUM [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMeAUMHBIM 000pyZOBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMU 00yueHUs, KOMITbIOTepaMH.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYarolMXCsl OCHAI[eHbl KOMITBIOTEDHOM TeXHUKOU C
BO3MOXXHOCTBIO TIOJAK/IOUeHUs1 K ceTu "WHTepHeT" U obecriedyeHbl [JOCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y mo nHampaBnenuto 38.03.01 -
OKOHOMUKa.

Astop(b1): 3on0Tbix Hukosnait FOpbeBud, JOKTOp PU3MKO-MaTeMaTHUeCKUX HayK, JAOLIeHT.
3aBeaytomuii kadeapoii: @posnos ViBaH BaneHTUHOBUY, JOKTOP TeAarornyeckux Hayk.

[Tporpamma ofobpeHa Ha 3aceJaHUN MeTOANYeCKO Komuccuu oT 24.05.23, mpotokos Ne 5.
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